Epidermal growth factor-, transforming growth factor-beta-, retinoic acid- and 1,25-dihydroxyvitamin D3-regulated expression of the novel protein PTPIP51 in keratinocytes.
The novel protein PTPIP51 (protein tyrosine phosphatase-interacting protein 51), which has been found to interact with protein tyrosine phosphatases of the PTP1B/TcPTP subfamily, is expressed in all suprabasal layers of human epidermis. Hence, a human keratinocyte cell line (HaCaT) grown on culture slides was used as a simplified model system to study the influence of hormonal agents on the regulation of PTPIP51 expression. Results were obtained by immunocytochemistry and subsequent statistical analysis. Additionally, immunoblotting was performed to detect the possible occurrence of distinct molecular weight forms as described previously. Subcellular localization of PTPIP51 protein was analyzed by specific staining of cellular organelles. HaCaT cells were subjected to treatment with factors that are crucial for the regulation of proliferation and differentiation of keratinocytes in human epidermis: epidermal growth factor (EGF), transforming growth factor-beta(TGF-beta), retinoic acid (RA) and 1,25-dihydroxyvitamin D(3) [1,25(OH)(2)D(3)]. Epidermal growth factor receptor (EGFR) expressed in HaCaT cells was inhibited by PD153035. Only about 35% of untreated HaCaT cells were immunoreactive for the PTPIP51 protein. Whereas cells treated with increasing concentrations of 1,25 (OH)(2)D(3) showed a stepwise numerical increase of PTPIP51-positive cells, treatment with RA did not influence the number of PTPIP51-positive cells except when supraphysiological concentrations were applied. Concentration-dependent increase of cells stained positive for PTPIP51 was also observed when HaCaT cells were subjected to EGF treatment. Additional treatment of these cells with PD153035 led to a slight decrease in the fraction of PTPIP51-positive cells, which was not statistically significant. Immunoblotting results suggest a specific pattern of different molecular weight forms of PTPIP51 being expressed in HaCaT cells. Subcellular analysis revealed an association of the protein with mitochondria in nonconfluent cells, whereas confluent cells lack such correlation. The intracellular distribution of PTPIP51 resembled the localization of its interacting partner TcPTP. Furthermore, PTPIP51 was found to be present in both the nucleus and cytoplasm of HaCaT cells. In summary, the results indicate a possible association of PTPIP51 expression with differentiation as well as with apoptosis of keratinocytes.